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An actuating device for catheters 





(57) An actuating device for catheters comprising at 
least one first part (T) and one second part (G), which 
are able to perform a travel (R) of relative movement, 
comprises: 

a slide (2) which can be connected to one (G) be- 
tween the first part (T) and the second part (G) of 
the catheter; 

a slider (3), which can be actuated for moving the 



slide (2) and performing the aforesaid travel of rel- 
ative movement; and 

a speed-change mechanism (7, 9, 1 2), which is set 
between the slider (3) and the slide (2) and is able 
to perform transmission of the movement between 
the slider (3) and the slide (2). 

Preferentially, the speed-change mechanism (7, 9 ; 
12) affords at least two different drive ratios in succes- 
sive parts of the aforesaid travel of relative movement. 
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Description 

[0001] The present invention relates to devices for ac- 
tuating catheters according to the preamble of Claim 1 . 
[0002] The corresponding known art is exemplified by 5 
documents such as US-B-6 391 051 , US-B-6 375 676, 
US-B-6 238 402, US-B-6 146 415, US-A-6 019 778, 
US-A-5 201 757, and also WO-A-00/1 0486 and DE-A- 
198 19 634. 

[0003] The catheters described in the documents in 10 
question are to a major extent designed to be used for 
placing and splaying out in situ stents, such as stents 
for angioplasty, in particular stents of the self-expanding 
type. 

[0004] With a certain degree of simplification, but with 15 
substantial adherence to the actual situation, it may be 
stated that, in the solutions considered above, the rela- 
tive movement designed to disengage the stentf rom the 
element or elements that the keep it in a radially con- 
tracted condition is left practically completely-above all 20 
as regards the speed for carrying the operation out-to 
the control of the operator. 

[0005] The ever increasing clinical experience devel- 
oped in the use of stents of this nature demonstrates, 
however, that this solution is not altogether free from 25 
drawbacks. 

[0006] It is found, for example, that the action of splay- 
ing out the stent - performed gradually at one end of the 
stent and then involving the stent as a whole-must usu- 
ally be performed in its initial steps in a delicate and 30 
gradual way. Precisely in these initial steps, the operator 
must, however, overcome quite a high initial force of fric- 
tion, represented by the need to overcome the resist- 
ance opposed by the means of containment of the stent. 
Usually, these consist of a tubulartunicf itted on the stent 35 
that must be retracted by causing it to slide axially on 
the stent so as to uncover and gradually free the stent 
itself. 

[0007] Consequently, it may happen that the force ap- 
plied by the operator in the initial step of the operation 40 
of splaying-out, in a way commensurate with the need 
to start the movement of retraction of the tunic with re- 
spect to the stent, will be excessive in the subsequent 
steps of splaying-out. All this entails possible adverse 
effects, above all when the stent in question is a stent 45 
for coronary angioplasty of small axial length, for exam- 
ple about ten millimetres. 

[0008] In the case of stents of a substantial axial 
length (for instance, certain peripheral stents), it may in- 
stead happen that the movement of disengagement of 50 
the tunic from the stent will end up being executed at an 
excessively slow speed. 

[0009] More in general, there is felt the need to pro- 
vide a guideforthe operator in carrying outthe operation 
of splaying out the stent precisely by the device for ac- 55 
tuating the catheter, thus preventing the criteria whereby 
the operation is carried out from being entrusted alto- 
gether to the operator. 



[0010] The object of the present invention is to provide 
a device for actuating catheters that will be able to over- 
come the drawbacks referred to previously and to meet 
the aforesaid need to allow the criteria with which the 
operation is carried out to be left totally to the operator. 
[001 1 ] According to the present invention, this object 
is achieved thanks to a device having the characteristics 
referred to specifically in the ensuing claims. 
[0012] It will be appreciated that in the definition of the 
invention, reference is made herein to actuating cathe- 
ters understood in a general sense. Even though the 
present invention has been developed with particular at- 
tention paid to its possible use for actuating catheters 
for the application of stents, and in particular self-ex- 
panding stents, it may be used to advantage together 
with catheters of any type in which it is in any case nec- 
essary, for use of the catheter, to perform a relative 
movement of a number of parts of the catheter itself. 
[0013] The invention will now be described, purely by 
way of non-limiting example, with reference to the an- 
nexed drawings, in which: 

Figures 1 and 2 illustrate, in two perspective views 
that are substantially equivalent to one another, two 
different possible positions of operation of a device 
according to the invention; 

Figures 3, 4 and 5 illustrate, at a slightly enlarged 
scale, some details of the device of Figures 1 and 
2, represented also in this case in different possible 
positions of operation; 

Figure 6 illustrates a possible variant embodiment 
of the invention; and 

Figure 7 is a cross-sectional view according to the 
line V 1 1 -V 1 1 of Figure 6. 

[0014] In the figures of the annexed drawings, the ref- 
erence number 1 designates as a whole a device which 
can be used for actuating a catheter (not illustrated as 
a whole) comprising two parts, upon which-in the stage 
of use of the catheter itself-it is necessary to impart a 
relative movement. 

[0015] Just to provide an example, and with reference 
to the field of use of the device 1 currently considered 
as being preferential, the catheter in question may con- 
sist of a catheter for implantation and splaying-out in situ 
of stents of the self-expanding type. An extended illus- 
tration of the characteristics of stents of this nature and 
of the corresponding catheters is provided in the docu- 
ments of the known art cited in the introductory part of 
the present description. 

[0016] As regards the purposes of the present appli- 
cation, in what follows it will be assumed that the parts 
of the catheter upon which it is necessary to impart a 
relative movement are constituted by: 

a filiform guide element T, consisting typically of a 
microtube, which is in turn designed to slide on the 
so-called guide wire of the catheter itself; and 
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a sheath or tunic G mounted on the element T so 
as to be able to slide longitudinally along, the ele- 
ment T itself. 

[0017] In the course of the ensuing description it will 
be assumed that the relative movement in question 
must take place between a first relative position, in 
which the sheath or tunic G occupies an advanced po- 
sition with respect to the element T, and a second posi- 
tion in which, as a result of a movement of recession 
with respect to the element T, the sheath G recedes and 
uncovers, enabling its splaying-out, a self-expanding 
stent fitted to the distal end of the element T. 
[0018] All this occurs, as has already been said, ac- 
cording to criteria that are widely known in the art and 
hence such as not to require a detailed description here- 
in. 

[0019] For the present purpose, the function of the de- 
vice 1 illustrated herein is to enable the sheath or tunic 
G to perform, with respect to the element T, a travel of 
recession in the direction of the arrow designated by R 
in Figure 2. 

[0020] Persons skilled in the art will appreciate imme- 
diately the fact that the aforesaid movement is to be 
viewed basically as a relative movement between the 
element T and the sheath or tunic G. 
[0021] Whilst the solution described in what follows 
envisages in fact that the sheath or tunic G will perform 
a movement of recession with respect to the element T, 
which is kept in a position that is substantially fixed with 
respect to the casing of the device 1 , with simple kine- 
matic variants (within the reach of a person skilled in the 
sector) the solution described herein can be adapted so 
as to obtain the complementary result, enabling the tu- 
bular element T to advance with respect to the sheath 
G, which is kept in a position substantially fixed with re- 
spect to the casing of the device 1 , or else to cause the 
travel of relative displacement in the direction of the ar- 
row R to be obtained as a result of a combined move- 
ment both of the sheath or tunic G and of the element T. 
[0022] Previously, implicit reference was made to a 
situation in which it is assumed that the stent (not illus- 
trated) is fitted on the element T and there withheld in a 
radially contracted position by the sheath or tunic G, so 
that the stent will expand as it disengages from the 
sheath or tunic G. 

[0023] The configuration of the distal end of the cath- 
eter could be such as to envisage an at least partly com- 
plementary arrangement: in either case, the details of 
construction of the distal end of the catheter are in them- 
selves irrelevant for the purposes of understanding and 
implementing the solution described herein, the possi- 
bilities of use of which are altogether general. 
[0024] It will moreover be appreciated that the sheath 
G is represented herein in a cutaway view so as to high- 
light how the travel of recession R is performed. It is in 
fact altogether evident that the sheath G extends with 
substantial continuity, coating the element Tthroughout 



its length up to the distal end of the catheter (not visible 
in the annexed drawings). 

[0025] In the example of embodiment illustrated here- 
in (which, it must be recalled, is nothing more than an 
5 example), it is envisaged that the device 1 has a con- 
tainment casing having a generically elongated shape, 
represented herein with a dashed line, with the excep- 
tion of the end wall, designated by 1 a. 
[0026] In a specific way, the figures of the attached 
10 drawings illustrate a device 1 with a casing having a 
shape that substantially may be likened to a parallele- 
piped. Provided that certain, essential functional needs 
are respected , such as the possibility for the operator to 
gain access to the control members of the device, the 
15 shape of the aforesaid casing can be of any type what- 
soever. In particular, this shape can be defined accord- 
ing to ergonomic criteria so as to enable a convenient 
grip and manipulation of the device 1 on the part of the 
operator who must use the device 1 . 
20 [0027] In the example of embodiment illustrated here- 
in, the device 1 has one front end, the one in which the 
sheath G set on top of the elementT is represented, and 
one rear end, opposite to the preceding one. 
[0028] In an area corresponding to the aforesaid rear 
25 end, the end wall 1a (or any other part of the casing of 
the device 1 ) carries a guide element, such as a bushing 
1 b functioning as supporting element for the element T. 
It will be appreciated that usually the element T is fixed 
to the guide element 1 b so as to be in effect fixed to the 
30 casing of the device 1 . This connection is evidently de- 
signed to facilitate the operation of catheterization, per- 
formed according to known criteria (for example, resort- 
ing to the known techniques, such as "over the wire" 
technique or "rapid exchange" technique). 
35 [0029] In basic terms, the solution described herein 
envisages the presence in the device 1 of three ele- 
ments: 

a slide 2, connected to the sheath Gso as to enable 
40 it to be drawn along in the travel of recession in the 
direction of the arrow R; 

a slider 3, constituted by an element accessible 
from outside the casing 1 , designed to enable the 
operator to control the movement of recession of 
45 the slide 2, to which the sheath G is connected; and 
a speed-change mechanism 4, kinematically set 
between the slide 2 and the slider 3 so as to provide 
at least two different drive ratios during the move- 
ment that causes the slide 2 to draw along with it 
50 the sheath G in the travel of recession in the direc- 
tion of the arrow R. 

[0030] In the example of embodiment illustrated here- 
in, the slide 2 is basically constituted by a tubular ele- 
55 ment (preferentially made, like the other parts of the de- 
vice 1 , of a plastic material compatible with use in the 
medical orsurgical fields, in particular in thesterilefield), 
which is fitted on the element T so as to be able to slide 
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longitudinally within the device 1 along an axis X1 cor- 
responding in effect to the axis of the element T, which 
extends longitudinally within the casing of the device 1 . 
[0031 ] Fixing of the front end of the tubular slide T to 
the sheath G is made in a position corresponding to a 
ring nut 5, to which there is usually associated a con- 
nection element 6 for flushing the catheter. 
[0032] Movement of the slide 2 along the axis X1 is 
rendered regular by the presence of a wheel, and pref- 
erably two wheels 7 mounted on hub parts 8, which 
project laterally from the body of the slide 2. The overall 
structure of the slide 2 illustrated herein may thus ap- 
proximately be likened to the structure of a wheel-bar- 
row or cart. 

[0033] The wheel or wheels 7 runs (run) in grooves 9 
provided along the end wall 1 a of the wall of the casing. 
For reasons that will emerge more clearly from what fol- 
lows, the wheels 7 are in actual fact gearwheels, pro- 
vided with an external toothing 7a designed to co-oper- 
ate with a corresponding rack toothing, provided along 
the groove or grooves 9. 

[0034] In the exemplary embodiment illustrated here- 
in, the slider 3 consists of a board which is able to move 
along a slit 1c provided in the top wall of the casing 1 . 
In this way, the operator who actuates the catheter is 
able, for example, to grip the casing of the device 1 and 
to rest his thumb on the slider 3, maintained in the po- 
sition illustrated in Figure 1, the aim being to control 
gradually the recession of the slider 3 itself, as schemat- 
ically illustrated in Figure 2. 

[0035] Under closer examination, the slider3 in actual 
fact has a gantry-shaped orn-shaped structure of which 
the board mentioned previously forms the web part. This 
web part carries at its end two side tab parts 3a and 3b, 
provided at their distal ends with openings 1 0 having a 
diameter slightly greater than the external diameter of 
the body of the slide 2. 

[0036] As may be immediately noted from the figures, 
the slider 3 can thus be fitted on the slide 2 so as to be 
mobile with respect to the slide 2 itself in the direction 
of the axis X1 . 

[0037] In particular, this movement is performed be- 
tween an advanced position, represented in Figure 1, 
and a retracted position, represented in Figure 2. These 
two positions are basically identified by bearing, respec- 
tively with the side part 3b and the side part 3a, upon a 
central prismatic core 11 of the slide 2. From the core 
11 there branch off laterally the pins 8, on which the 
gearwheels 7 are mounted. 

[0038] Designating by 3a and 3b the side parts of the 
slider 3 facing, respectively, the ring nut 5. where the 
sheath G is connected to theslide2 and the bushing 1 6, 
where the element T is fixed: 

the advanced position of the slider 3 is reached 
when the element 3b is bearing upon the prismatic 
core 11 (see Figure 1); and 

the retracted position of the slider is instead 



reached when the element 3a is bearing upon the 
same prismatic element 11 (see Figure 2). 

[0039] On the face of the board 3 of the slider facing 
5 the wheel or wheels 7 there are made one or two rack 
guides 12. The guides 12 may substantially be likened 
to the guides 9, with the evident difference that their re- 
spective channel formations are open in opposite direc- 
tions, towards one another. 
10 [0040] The main difference is, however, represented 
by the fact that, as will be appreciated better from the 
enlarged views of Figures 3 to 5, the rack or each rack 
1 2 extends only at the rear end of the board part of the 
slider 3, whilst advancing towards the front end of the 
15 board 3 itself, the channel formations with the racks 12 
assume simply the appearance of smooth-walled guide 
tracks which, in a preferred way, move away from the 
wheel or wheels 7, disengaging completely therefrom 
the external ring gear 7a. 
20 [0041] The gearwheel or gearwheels 7 constitutes 
(constitute) the central element of the speed-change 
mechanism aimed at causing, in different portions of the 
travel of movement in the direction of the arrow R, the 
drive ratio between the slider3 and the slide 2 to assume 
25 at least two distinct values. 

[0042] In particular, when the slider 3 is in the ad- 
vanced position illustrated in Figure 1 , the gearwheel or 
gearwheels 7 is (are) found with its (their) external ring 
gear 7a meshing, respectively: 

30 

with a rack 9 provided in the end wall 1 a of the cas- 
ing 1 ; and 

with a rack 12 provided on the bottom wall of the 
board part 3 of the slider 1 . 

35 

[0043] In these conditions, between the slider 3 and 
the slide 2 there exists a drive ratio 1 :2 in the sense that 
each unit length travelled by the slider 3 results in a ho- 
mologous displacement of the slide 2 by an amount 
40 equal exactly to half of the distance travelled by the slid- 
er 3: this fact is evident since the pin or pins 8 is (are) 
found in effect halfway between the racks 9 and 12. 
[0044] These conditions of operation are usually de- 
termined when, once the distal end of the catheter has 
45 been localized on the implantation site, there begins the 
operation of splaying out the stent by causing the sheath 
G to slide gradually, so disengaging the stent accord- 
ingly. 

[0045] The presence of the aforesaid drive ratio-in the 
50 sense of a demultiplication-causes the movement im- 
parted by the operator by acting on the board of the slid- 
er 3 to be subjected to demultiplication. 
[0046] This fact has a dual beneficial effect: 

55 - in the first place, the movement of retraction of the 
sheath or tunic G with respect to the element T is 
rendered extremely gradual, further increasing the 
delicacy with which this movement is brought about 
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by the operator; and 

in the second place, the demultiplication of the 
amount of displacement results in an amplification 
(in practice, in a doubling) of the tensile force exert- 
ed by the slide 2 on the sheath G with respect to the 
homologous force exerted by the operator on the 
board part of the slider 3. 

[0047] This second effect is particularly beneficial be- 
cause it reduces the effort that the operator needs to 
make to overcome the friction initially opposed by the 
sheath or tunic G to the movement of recession. 
[0048] The conditions of kinematic coupling just de- 
scribed, with the ratio of demultiplication of the speed of 
displacement described previously, is maintained for a 
fair extent of the subsequent movement of recession of 
the slider 3 (see Figure 4), until the condition represent- 
ed in Figure 5 is reached. 

[0049] This is a condition in which, simultaneously: 

theside element3a of theslider3 is broughtto bear 
upon the prismatic core 11 of the slide 2; and 
the wheel or wheels 7 is/are disengaged with their 
external toothing 7a from the rack or racks 12 pro- 
vided on the bottom face of the board part of the 
slider 3. 

[0050] Once these conditions have been reached, the 
speed-change mechanism described starts to operate 
with unit drive ratio, in the sense that, receding further 
in the direction of the rear end of the device 1 . the slider 
3 pulls along with it the slide 2 by adopting, in this case, 
a unit drive ratio, so that the amount of travel and rate 
of displacement of the slider 3 and of the slide 2 are 
identical to one another. 

[0051] In these conditions, given the same speed of 
displacement backwards of the slider 3 effected by the 
operator, the movement of recession of the sheath G 
(controlled by the slide 2, to which the sheath G is at- 
tached by means of the ring nut 5) is far more rapid than 
occurred previously, i.e., when the drive mechanism lo- 
cated between the slider 3 and the slide 2 applied the 
ratio of demultiplication described previously. 
[0052] The aforesaid condition of direct coupling be- 
tween the slider 3 and the slide 2 is usually maintained 
up to completion of the travel of recession of the sheath 
G. 

[0053] As already mentioned previously, the solution 
described herein can be developed by enabling the 
speed-change mechanism of the device-instead of hav- 
ing just two possible drive ratios (i.e., the first 50% de- 
multiplication and the second direct-drive ratio) - to en- 
visage a greater number of different speed ratios. 
[0054] For example, above all in view of its use with 
stents having quite considerable longitudinal dimen- 
sions, it is possible to consider that, in addition to a first 
step of operation with a speed-demultiplication ratio and 
a second step of direct drive, the aforesaid speed- 



change mechanism will envisage a third step of opera- 
tion with a speed-multiplication ratio, i.e., in conditions 
such thatthe movement of the slide 2 (and consequently 
the movement of retraction of the sheath G) will occur 
5 at a speed higher than the speed imparted by the oper- 
ator upon the slider 3. 

[0055] Once again, as an alternative or in addition to 
a speed-change mechanism with discrete ratios, it is 
possible to use, in the framework of a device of the type 
10 described, a speed-change device having a ratio that is 
variable in a continuous way. 

[0056] These possible variant embodiments prove 
particularly attractive in the case where the aim is to en- 
able the criteria with which the operation of splaying out 

15 the stent is performed to be subtracted, at least in part, 
from the direct control of the operator, the aim being to 
enable the operation in question - performed according 
to criteria in effect imposed by the actuating device of 
the catheter - to be performed in a repetitive way, deter- 

20 mined according to uniform modalities, by different op- 
erators. 

[0057] Consequently, it is understandable that the so- 
lution described herein may be implemented by resort- 
ing to speed-change mechanisms of any type known in 
25 the art and/or by modifying the functions of the various 
elements described previously. 

[0058] For example, with reference to the same de- 
vice structure illustrated in the annexed drawings, it is 
possible to hypothesize a variant embodiment in which 
30 the slide 2 and the slider 3 reverse their respective roles, 
envisaging that: 

the sheath or tunic G will be connected, instead of 
to the slide 2, to the part 3a; and 
35 - the pin or pins 8, and not the board part 3, will be 
associated to the slider designed to be actuated by 
the operator. 

[0059] In the first stage of operation, such a device 
40 would perform, instead of the function described previ- 
ously (demultiplication of the speed imposed by the op- 
erator, with the slide 2 and the sheath G that move with 
a speed equal to half that applied to the slider 3 by the 
operator), an exactly opposite function of multiplication 
45 (with the part 3a and the sheath G connected thereto, 
which move at a speed twice that of the speed imposed 
by the operator on the pin or pins 8). 
[0060] Yet another variant embodiment is illustrated 
in Figures 6 and 7, where parts that are identical orfunc- 
50 tionally equivalent to the ones described previously 
have been designated by the same reference numbers. 
[0061] In the variant illustrated in Figures 6 and 7, the 
slider 3 is constituted in practice by a sort of carriage 
which is able to move along the casing of the device 
55 under the action exerted by the operator by acting upon 
a tab 13 projecting on the outside of the casing itself. 
[0062] The carriage of the slider carries with it a 
toothed sector 1 7, which meshes, with its external tooth - 
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ing 1 7a, with the toothing or rack 9 provided on the wall 
1a of the casing. 

[0063] The toothed sector 1 7 (having for example an 

angular opening of approximately 50°) has a grooved 

central pin 17b, which has a dual function. 

[0064] Firstly, as a pin, it extends through the body of 

the slider 3 and causes the sector 1 7 to be drawn along 

by the slider 3 whilst being able to rotate with respect 

thereto. 

[0065] Secondly, with its peripheral toothing, the pin 
17b functions as a gearwheel that meshes with a re- 
spective toothing or rack 2a provided on one side of the 
slide 2, made simply as a prismatic guide that slides lon- 
gitudinally through and with respect to the slider 3. 
[0066] The radius of the external toothing 1 7a of the 
toothed sector 1 7 is evidently greater than the radius of 
the toothing constituted by the external grooves of the 
pin 17b. 

[0067] Consequently, when the slider 3 is retracted 
(movement from the top downwards, as viewed in Fig- 
ure 6), the engagement of the toothing 1 7a with the rack 
9 causes the toothed sector 1 7to turn (in a counterclock- 
wise direction, as viewed in Figure 6), so causing a rel- 
ative advance of the slide 2 with respect to the body of 
the slider 3. 

[0068] However, since the slider 3 in turn recedes un- 
der the action of the operator, the overall effect achieved 
will be a recession of the sheath G, connected to the 
slide 2, by an amount given by the difference between 
the recession of the slider 3 and the relative advance of 
the slide 2 with respect to the slider 3 itself. The amount 
of this relative advance is determined by the ratio be- 
tween the radius of the toothing 17a and the radius of 
the grooved pin 1 7b, thus being selectable within a wide 
range of variation. 

[0069] It will moreoverbe appreciated that the individ- 
ual details of embodiment described and illustrated 
herein with reference to a specific example of embodi- 
ment may be freely transposed also to the other exam- 
ples of embodiment. 

[0070] For this reason, without prejudice the inventive 
principle, the details of construction and the embodi- 
ments may vary widely with respect to what is described 
and illustrated herein, without thereby departing from 
the scope of the present invention. 



Claims 

1. An actuating device for catheters comprising at 
least one first part (T) and one second part (G), 
which are able to perform a travel (Ft) of relative 
movement, characterized in that comprises: 

a slide (2) which can be connected to one (G) 
of said first part (T) and said second part (G) of 
the catheter; 

a slider (3), which can be actuated for moving 



said slide (2) and performing said travel of rel- 
ative movement; and 

a speed-change mechanism (4), which is set 
between said slider (3) and said slide (2). 

5 

2. The device according to Claim 1 , characterized in 
that said speed-change mechanism is able to per- 
form the transmission of the movement between 
said slider (3) and said slide (2) with at least two 

10 drive ratios that are different in successive parts of 
said travel of relative movement. 

3. The device according to Claim 2, characterized in 

that said speed-change mechanism (4) comprises: 

15 

a member for transmission of motion (7), which 
co-operates with said slider (3) and said slide 
(2) for a part of said travel of relative movement 
until one given position of said travel of relative 

20 movement is reached; it being possible for said 

memberfortransmission of motion (7) to be dis- 
engaged (12) from at least one between said 
slider (3) and said slide (2) until said given po- 
sition of said travel of relative movement is 

25 reached; and 

complementary contrast elements (3a, 1 1 ) car- 
ried by said slider (3) and by said slide (2), said 
complementary elements coming to bear upon 
one another substantially in a position corre- 

30 sponding to said given position of said travel of 

relative movement, so as to obtain a ratio of 
drawing between said slider (3) and said slide 
(2). 

35 4. The device according to any one of the preceding 
claims, characterized in that said speed-change 
mechanism (4) comprises at least one rotating body 
(7; 17) carried by one (2 respectively 3) between 
said slider (3) and said slide (2) and having a tooth - 
40 jng (7a; 17b) which is able to engage a respective 
toothing (1 2; 2a) provided in the other (3 respective- 
ly 2) between said slider (3) and said slide (2); said 
at least one rotating body (7; 17) likewise operating 
in a relationship of meshing with a further toothing 
45 (9) carried by a part of casing (1 a) of said actuating 
device. 

5. The device according to Claim 3 and Claim 4, char- 
acterized in that, when said given position of said 
50 travel of relative movement is reached, the toothing 
(7a; 17a) of said at least one rotating body (7; 17) 
disengages from at least one (12) between said re- 
spective toothing (1 2) and said further toothing (9). 

55 6. The device according to Claim 4, characterized in 
that said at least one rotating body is a wheel (7) 
carried by one (2) between said slider (3) and said 
slide (2) and having a peripheral toothing (7a), 



40 
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which is able to engage both said respective tooth- 
ing (1 2) provided in the other (3) between said slider 
(3) and said slide (2) and said further toothing (9) 
carried by a part of casing (1 a) of said actuating de- 
vice. 

7. The device according to Claim 4, characterized in 
that said at least one rotating body (17) is a toothed 
sectorcarried by one (3) between said slider (3) and 
said slide (2) and having a peripheral toothing (1 7b) 
that meshes with said further toothing (9) carried by 
a part of casing (1 a) of said actuating device; said 
toothed sector (17) being pivoted on a toothed pin 
(17b), which is able to engage a respective toothing 
(2a) provided in the other (2) between said slider (3) 
and said slide (2). 

8. The device according to any one of the preceding 
claims, characterized in that said speed-change 
mechanism (4) comprises at least one element of 
transmission of motion in the form of a wheel (7) 
carried by said slide (2), said wheel (7) co-operating 
with a part of casing (1 a) of said device so as to 
guide the movement of said slide (2). 

9. The device according to any one of the preceding 
claims, characterized in that said slide (2) is con- 
stituted by an elongated body with a central core 
(11), and said slider (3) has a general gantry- 
shaped conformation with an actuation board and 
side parts (3a, 3b) slidably fitted on said elongated 
body of the slide. 

10. The device according to Claim 3 and Claim 9, char- 
acterized in that said complementary contrast el- 
ements are constituted by said core (1 1 ) of the slide 
and by one (3a) of said side parts of said slider. 

11. The device according to Claim 1 , characterized in 
that it comprises a casing (1 a) and in that said slid- 
er (3) is constituted by a body that is able to move 
longitudinally with respect to said casing (1a) with 
said slide (2) slidably mounted with respect to said 
body of the slider (3). 

12. The device according to Claim 7 and Claim 11, 
characterized in that said toothed sector (17) is 
pivoted on the body of the slider (3) by means of 
said toothed pin (17b), which meshes with said re- 
spective toothing (2a) provided on said slide. 

13. The device according to a of Claims 11 or 1 2, char- 
acterized in that associated to said slider (3) is a 
projecting formation (13) which can be used for 
moving said slider (3). 

14. The device according to any one of the preceding 
claims, characterized in that it comprises a casing 



with a slit (1 a) to enable sliding for at least part (1 3) 
of said slider (3), said slit enabling access to said 
slider (3) in a relationship of drawing along in move- 
ment. 
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FIG. 6 
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